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(54) An objective lens driving device and a method for manufacturing the same 



(57) An objective lens driving device comprises a 
lens holder (1) for holding an objective lens (2) and a 
coil unit (6). both being floatingly supported by a base 
block (3) with a plurality of elongate flexible metal mem- 
bers (4). The objective lens driving device is formed by 
positioning a plurality of elongate flexible metal mem- 
bers (4) at predetermined positions with respect to the 
lens holder (1) and the base block (3) which are to be 
famed, molding the lens holder (1 ) integrally connected 
with one end of each elongate flexible metal member 
(4), molding the base block (3) integrally connected with 
the other end of each elongate flexible metal member 
(4), and attaching the objective lens (2) the coil unit (6) 
in the lens holder (1). 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to an objective lens 5 
driving device, particularly to an objective lens driving 
device for use in reproducing an information recording 
medium. This invention also relates to a method for 
manufacturing such an objective lens driving device. 

In order to properly reproduce information recorded 10 
on an information recording medium such as an optical 
disc, an objective lens is required to correctly trace 
along information tracks formed on the optical disc. For 
this reason, there have been suggested several kinds of 
objective lens driving devices capable of electromagnet- is 
ically driving the objective lens in the focusing direction 
and the tracking direction so as to cause the objective 
lens to trace along a correct track all the time during 
information reproduction. 

Ftg. 10 is a perspective view showing a kind of con* so 
ventionat objective lens driving device. Fig. 11 is an 
exploded view showing the objective lens driving device 
of Fig. 10. As shown in Figs. 10 and 11. the conven- 
tional objective lens driving device comprises a lens 
holder 101 for holding an objective lens 102. a focusing 25 
coil 103 wound around the holder 101. a plurality of 
tracking coils 104 which are arranged with their central 
axes orthogonal to that of the focusing coil 103 in a 
manner such that the tracking coils 1 04 and the focus- 
ing coil 103 are partially overlapped in the horizontal 30 
direction. 

Referring again to Fig. 10. the lens holder 101 is 
connected with a base member 106 by virtue of four 
elongate flexible metal members 105. In this way, the 
lens holder 101 is movably supported so that it is 35 
allowed to slightly move in the focusing and tracking 
directions. 

In tact, magnetic circuits are formed by virtue of a 
yoke base 107 fixed on one side thereof to the base 
member 106, a pair of magnets 108. 108 and a pair of *o 
yoke members 107a, 107a vertically fixed on the yoke 
base 107. The pair of yoke members 107a, 107a are 
provided on the yoke base 107 in a manner such that 
they may be inserted through a pair of through holes 
101a, 101 a formed in the lens holder 101 when the lens « 
holder 101 is installed in place on the yoke base 107. In 
this way, a pair of magnetic gaps are formed, each of 
which is disposed between a yoke member 107a and a 
magnet 108. and is adapted to partially receive the 
focusing coil 103 and the tracking coils 104, so that so 
magnetic flux may pass through the mutually horizon- 
tally overlapped portions of the focusing coil 103 and 
the tracking coils 104. When an electric current is sup- 
plied through the focusing coil 103 and the tracking coils 
104. driving forces will thus be generated from the 55 
mutually horizontally overlapped portions of the focus- 
ing coil 103 and the tracking coils 104. so that the lens 
holder 101 may be properly driven in the focusing and 
tracking directions. 
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In a process for assembling the conventional objec- 
tive lens driving device shown in Figs. 10 and 1 1 . at first 
the focusing coil 103 is wound around the lens holder 
101 firmly holding an objective tens 102, then a plurality 
of tracking coils 104 are fixedly installed in predeter- 
mined positions as shown in Figs. 10 and n. Subse- 
quently, the lens holder 101 firmly holding the lens 102 
is disposed on the yoke base 107, such that the yoke 
members 107a, 107a are inserted in the pair of through 
holes 101a. 101a formed in the lens holder 101. After- 
wards, some special tools have to be used to fix, at pre- 
determined positions of the magnetic gaps, the mutually 
horizontally overlapped portions of the focusing coil 103 
and the tracking coils 104. Finally, the fens holder 101 is 
connected to the base member 106 by virtue of four 
elongate flexible metal members 105 in a manner such 
that the lens holder 101 is floatingly supported thereon 
and is allowed to slightly move in the focusing and track- 
ing directions. 

However, since the elongate flexible metal mem- 
bers 105 are in a fine and thin state, it is required that 
the four elongate metal members 105 be arranged and 
attached in predetermined positions with a high preci- 
sion during the above process of assembling the objec- 
tive lens driving device. If such elongate flexible metal 
members 105 are not exactly arranged and attached in 
their predetermined geometrically symmetrical posi- 
tions, it will be difficult for the lens holder 101 to be sup- 
ported in a predetermined correct position with respect 
to the magnetic gaps. As a result, it will be difficult to 
ensure a desired driving force for the lens holder 101, 
undesirably causing an operation unstability of the 
objective lens driving device. 

Further, since the elongate flexible metal members 
105 are in a fine and thin state, they are liable to be 
injured during the process of assembling the objective 
lens driving device. Even if, as an assembling operation 
error, only one of the four elongate flexible metal mem- 
bers is injured, the lens holder 101 as a whole will be dif- 
ficult to be supported with a predetermined sufficient 
strength. As a result, it is difficult to ensure a desired 
operation stability of the objective lens driving device. 

Moreover, since some complex processes are 
involved in assembling the objective lens driving device 
shown in Figs. 10 and 11. the production cost has 
always been high. In addition, since some complex 
processes are involved in assembling a conventional 
objective lens driving device, it is difficult to have the 
whole assembling operation improved by introducing 
automation technique. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
improved objective lens driving device for use in repro- 
ducing an information recording medium, so as to solve 
the above-mentioned problems peculiar to the above- 
mentioned prior art. 

Another object of the present invention is to provide 
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a method for manufacturing the improved objective lens 
driving device. 

According to the present invention, there is pro- 
vided an objective lens driving device, wherein a lens 
holder for holding an objective lens and a coil unit is 
connected with and ftoatingly supported by a base block 
using a plurality of elongate flexible metal members, 
characterized in that: the objective lens driving device is 
formed by positioning a plurality of elongate flexible 
metal members at the predetermined positions with 
respect to the lens holder and the base block which are 
to be formed, forming the lens holder integrafly con- 
nected with one end of each elongate flexible metal 
member, forming the base block integrally connected 
with the other end of each elongate flexible metal mem- 
ber, attaching the objective lens and the coil unit in the 
lens holder. 

Further, according to the present invention, there is 
provided an objective lens driving device, wherein a 
lens holder for holding an objective lens and a coil unit 
is connected with and floatingly supported by a base 
block using a plurality of elongate flexible metal mem- 
bers, characterized in that: the objective lens driving 
device is formed by (a) preparing two suspension 
frames, each suspension frame including a frame struc- 
ture, two elongate flexible metal members, connecting 
portions for connecting the frame structure with the two 
elongate flexible metal members; (b) positioning the two 
suspension frames in a mutually parallel relationship 
with each other and positioning a plurality of elongate 
flexible metal members at the predetermined positions 
with respect to the lens holder and base block which are 
to be formed; (c) forming the lens holder integrally con- 
nected with one end of each elongate flexible metal 
member; (d) forming the base block integrally con- 
nected with the other end of each elongate flexible 
metal member; (e) attaching the objective lens and the 
coil unit to the lens holder; and (f) connecting the base 
block with an actuator base of the lens driving device. 
Here, the lens holder is formed with a first hole for 
receiving the objective lens and a second hole for 
receiving the coil unit, both of the first and second holes 
have their openings arranged such that the objective 
lens and the coil unit are allowed to be attached to the 
respective holes with a movement in a direction perpen- 
dicular to the length of the plurality of elongate flexible 
metal members. 

In addition, the objective lens driving device accord- 
ing to the present invention may also be formed by (a) 
providing, at one end of each elongate flexible metal 
member, an electric feeder portion for connecting with a 
terminal of the coil unit; (b) positioning each electric 
feeder portion in the second hole; (c) attaching the coil 
unit in the second hole to render each terminal of the 
coil unit in contact with a corresponding electric feeder 
portion; and (d) connecting each terminal of the coil unit 
with a corresponding electric feeder portion by means of 
solderring. 

In the foregoing objective lens driving devices, the 



actuator base contains a magnetic circuit producing 
magnetic flux to the coil unit. 

Further, according to the present invention, there is 
provided an objective lens driving device, wherein a 

5 lens holder for holding an objective lens and a coil unit 
is connected with and floatingly supported by a base 
block using a plurality of elongate flexfcle metal mem- 
bers, an electric current is supplied to the coil through 
the plurality of elongate flexible metal members, charac- 

10 terized in that; each of the elongate flexible metal mem- 
ber has a connecting portion for connecting with the coil 
unit, the lens holder has a lens receiving portion and a 
coil unit receiving portion and is integrally formed with 
the respective ends of the elongate flexible metal mem- 

i5 bers. the above connecting portions of the respective 
elongate flextole metal members are positioned to be 
exposed near the coil unit in the lens holder. Here, each 
elongate flexible metal member has a terminal posi- 
tioned near the base block for connecting with a con- 

so necting portion for supplying electric current to the 
driving coil unit, each of the terminals is exposed on the 
base block which is integrally formed with the elongate 
flexible metal members. 

Further, according to the present invention, there is 

25 provided a method of manufacturing an objective lens 
driving device which includes a lens holder for holding 
an objective lens and a coil unit, a base block connected 
with and floatingly supporting the lens holder through a 
plurality of elongate flexible metal members. The 

30 method comprises the steps of: positioning a plurality of 
elongate flexible metal members at the predetermined 
positions with respect to the lens holder and base block 
which are to be formed; forming the lens holder inte- 
grally connected with one end of each elongate flexible 

35 metal member; forming the base block integrally con- 
nected with the other end of each elongate flexible 
metal member: and attaching the objective lens and the 
coil unit in the lens holder. 

Further, according to the present invention, there is 

40 provided a method of manufacturing an objective lens 
driving device, the device including a lens holder for 
holding an objective lens and a coil unit, a base block 
connected with and floatingly supporting the lens holder 
through a plurality of elongate flexible metal members. 

45 The method comprises the steps of: preparing suspen- 
sion frames each including a frame structure, two elon- 
gate flexible metal members, connecting portions for 
connecting the frame structure with the two elongate 
flexible metal members; positioning two of the suspen- 
se sion frames in a mutually parallel relationship with each 
other and positioning four elongate flexible metal mem- 
bers at the predetermined positions with respect to the 
lens holder and the base block which are to be formed; 
forming the lens holder integrafly connected with one 

55 end of each elongate flexible metal member; forming 
the base block integrally connected with the other end of 
each elongate flexible metal member;attaching the 
objective lens and the coil unit in the lens holder; and 
connecting the base block with an actuator base of the 
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objective lens driving device. Here, the tens holder is 
formed with a first hole for receiving the objective lens 
and a second hole for receiving the coil unit, both of the 
first and second holes have their openings arranged 
such that the objective lens and the coil unit are allowed $ 
to be attached to the respective holes with a movement 
in a direction perpendicular to the length of the plurality 
of elongate flexible metal members. The method further 
includes: providing, at one end of each elongate flexible 
metal member, an electric feeder portion for connecting w 
with a terminal of the coil unit; positioning each electric 
feeder portion in the above second hole; attaching the 
coil unit in the above second hole to render each termi- 
nal of the coil unit in contact with a corresponding elec- 
tric feeder portion: connecting each terminal of the coil is 
unit with a corresponding electric feeder portion by 
means of sold erring. 

The above objects and features of the present 
invention will become more understood from the follow- 
ing description with reference to the accompanying so 
drawings. 

BRIEF DESCRtPTIONON OF DRAWINGS 

Fig la is a plane view showing an objective lens 25 
driving device according to the present invention. 

Fig. lb is a side view of the objective lens driving 
device shown tn Fig. la. 

Fig. 2 is a perspective view showing in detail a coil 
unit for use in the objective lens driving device accord- 30 
tng to the present invention. 

Figs. 3a and 3b are perspective views indicating 
that a lens holder and a base block of the driving device 
are connected with each other by virtue of four elongate 
flexible metal members. 35 

Fig. 4 is a plane view showing a suspension frame 
for use in the objective lens driving device according to 
the present invention. 

Fig. 5 is a perspective view indicating that suspen- 
sion frames are integrally formed with lens holders and *o 
base blocks to form objective lens driving devices of the 
present invention. 

Fig. 6 is a cross sectional view taken along A- A line 
in Fig. 5, showing a metal mould in which a suspension 
frame may be integrally formed with a lens holder and a «5 
base block. 

Fig. 7 is a cross sectional view taken along B-B line 
in Fig. 5, showing a metal mould in which a suspension 
frame may be integrally formed with a lens holder and a 
base block. so 

Fig. 8 is a cross sectional view taken along C-C line 
in Fig. 5. showing a metal mould in which a suspension 
frame may be integrally formed with a lens holder and a 
base block. 

Fig. 9 is a cross sectional view taken along D-D line 55 
in Fig. 5. showing a metal mould in which a suspension 
frame may be integrally formed with a lens holder and a 
base block. 

Fig. 10 is a perspective view showing a kind of con- 



ventional objective lens driving device. 

Fig. 11 is an exploded view showing the objective 
lens driving device of Fig. 10. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to Figs. 1a. lb, 3a and 3b, an objective 
lens driving device of the present invention has a lens 
holder 1 which firmly holds an objective lens 2 and has 
a through hole lb formed in the lens holder 1 . The lens 
holder 1 is connected to a base block 3 by virtue of four 
elongate flexible metal members 4. The base block 3 
itself is fixed on an actuator base 7 which in turn is 
secured on a pickup body (not shown) containing a 
laser beam source and several optical elements for 
directing the laser beam through the objective lens 2. tn 
this manner, the lens holder 1 hotding the objective lens 
2 is floatingly supported by the four elongate flexible 
metal members 4. so that the lens hold 1 is floatingly 
movable with respect to the pickup body. 

The actuator base 7 is positioned closer to an opti- 
cal disc (not shown) than the lens holder 1 . The lens 
holder 1 is formed with a hole 1a capable of receiving 
the objective lens 2 in a manner such that the lens 2 will 
project towards the optical disc (not shown). 

A coil unit 6 has been formed to have a plate-like 
shape, and is fixed in the hole 1 b of the lens holder 1 . A 
U-shaped yoke unit 8 (Fig. lb) having a pair of mutually 
facing elements (8a, 8b) is secured on the actuator 
base 7. One element 8a is holding and in contact with a 
magnet 9, so that a magnetic circuit is formed passing 
through the hole 1 b by virtue of the yoke member 8 and 
the magnet 9. Thus, the coil unit 6 may be disposed in a 
magnetic gap formed between the yoke element 8b and 
the magnet 9. 

Alternatively, the yoke unit 8 may also be formed 
integrally with the actuator base 7. If so, it is necessary 
that the actuator base 7 be made of a magnetic mate- 
rial. 

Fig. 2 is a detailed illustrative view indicating the coil 
unit 6. As illustrated in Fig. 2, the coil unit 6 includes a 
focusing coil 6a positioned in the center thereof, and 
four tracking coils 6b positioned at four corners thereof. 
The four tracking coils 6b are connected in series with 
one another through a connecting wire (not shown). 
Each tracking coil 6b is provided with a terminal 6c 
which is connected with one of the four elongate flexible 
metal members 4 through connecting portion 4a (to be 
described later). In this manner, an electric current may 
be supplied to the focusing coil 6a and the four tracking 
coils 6b through the four terminals 6c. In fact, two of the 
terminals 6c are connected to two opposite ends of the 
focusing coil 6a. the remaining two terminal 6c are con- 
nected to two opposite ends of the four tracking coils 6b 
which are connected in series with one another. In Fig. 
2, a shade portion 6d is a portion that will be placed in 
the magnetic gap of the above-mentioned magnetic cir- 
cuit. In this way, with the use of Fleming's left-hand rule. 
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it is possible for the coil unit 6 to produce driving forces 
in desired directions (focusing direction and tracking 
direction). 

Referring to Figs. 3a and 3b. the lens holder 1 and 
base block 3 are all made of resin, and are aD integrally 5 
formed with the four elongate flexible metal members 4. 
As shown in Figs. 3a and 3b, the end portions of each 
elongate flexible metal member 4 is fixedly buried into 
the lens holder 1 and the base block 3. With the use of 
such a structure, it can be expected that the rigidity of to 
both the lens holder 1 and the base blocks 3 may be 
improved and that the tour elongate flexible metal mem- 
bers 4 may be correctly fixed with a high precision on 
both the lens holder 1 and the base block 3. Further, 
each of the lens holder 1 and the base block 3 is formed is 
therein with several holes 4c that are used to receive the 
end portions of the four elongate flexible metal mem- 
bers 4. In this way. since a contacting/combining area 
between each elongate flexible metal member 4 and the 
lens holder 1 and a contacting/combining area between 20 
each elongate flexible metal member 4 and the base 
block 3 have been become larger than prior art. each 
elongate flexible metal members 4 may be more firmly 
fixed on the lens holder 1 and the base block 3. 

The lens holder 1 is formed with a hole la for 2s 
receiving and positioning the objective lens 2. Close to 
the hole lb of the lens holder 1 . two connecting portions 
4a, 4a (each is in a cutout form and connected with two 
elongate flexible metal members) are formed to be 
exposed. Once the coil unit 6 is attached to and fixed at 30 
a predetermined position in the hole lb, the two con- 
necting portions 4a, 4a will get in contact with all the ter- 
minals 6c. Therefore, the four elongate flexible metal 
members 4 can be easily made electrically contact with 
the focusing coil 6a and the tracking coils 6b. simply by 35 
attaching and fixing the coil unit 6 at a predetermined 
position in the hole 1b. 

As shown in Fig. 3b, the four elongate flexible metal 
members 4 are exposed from the surface of the base 
block 3. Each of the elongate flexible metal members 4 40 
has a connecting terminal (not shown) which is con- 
nected with one end of an electric feeder wire (not 
shown). The other end of the electric feed wire (not 
shown) is connected to a current generating circuit for 
generating a driving current to be supplied to the coil 45 
unit 6. Namely, the driving current generated from the 
current generating circuit may be supplied to the focus- 
ing coil 6a and the tracing coils 6b through the elongate 
flexible metal members 4. 

As shown in Fig. 3a. the base block 3 has, on the so 
four corners thereof, four recess portions 3a. In fixing 
the four elongate flexible metal members 4 to the base 
block 3, at first, one end of each elongate flexible metal 
member 4 is disposed in each recess portion 3a. then 
an adhesive/resilient member 5 (Fig. 3b) is used to fill ss 
up the recess potion 3a. so that one end of the elongate 
flexible metal member 4 is firmly buried in the recess 
portion 3a. Here, the adhesive/resilient member 5 is 
made of a material that is selected so that it is useful to 



prevent a resonance phenomenon of a certain fre- 
quency which is otherwise caused when the lens holder 
1 is being driven. Substantially, the adhesive/resilient 
member 5 should be made of a material capable of con- 
verting resonance energy into heat energy. For 
instance, an engineering plastic such as an elastomer 
plastic may be used as a material to form the adhe- 
sive/resilient member 5. 

A method for manufacturing the above objective 
lens driving device will be described in detail with refer- 
ence to Figs. 4 - 8. 

Fig. 4 shows a suspension frame 10 in which two 
elongate flexible metal members 4 are connected with a 
frame member 12 by means of a plurality of connecting 
portions 11. In fact, the two elongate flexible metal 
members 4. 4 are arranged in a manner which is the 
same as shown in Fig. 3a. By the way. the frame mem- 
ber 12 for making the suspension frame 10 may be 
formed by removing therefrom unnecessary portions of 
a flat metal plate. 

In the process of forming the lens holder 1 and the 
base block 3. two pieces of the suspension frames 10 
are respectively positioned at upper and lower positions 
in parallel with each other in a metal mould. As shown in 
Figs. 6-9. such a metal mould includes a fixed lower 
portion 1 3, a left movable portion 1 4 and a right mova- 
ble portion 15. and an upper movable portion 16. In 
Figs. 6 - 9. reference numeral 16a represents a passage 
way for introducing an amount of resin into a space 3b 
for the formation of the base block 3, reference numeral 
16b represents a passage way for introducing an 
amount of resin into a space 1c for the formation of the 
lens holder 1. However, a condition where each lens 
holder 1 and each base block 3 have been formed inte- 
grally with the four elongate flexible metal members 4, is 
shown in Fig. 5. In detail, Fig. 6 is a cross sectional view 
taken along line A-A in Fig. 5. Fig. 7 is a cross sectional 
view taken along line B-B in Fig. 5. Fig. 8 is a cross sec- 
tional view taken along line C-C in Fig. 5. Fig. 9 is a 
cross sectional view taken along line D-D in Fig. 5. 

A process tor integral formation of the lens holder 1 
and base block 3 with the four elongate flexible metal 
members 4, will be described in detail below. 

At first, a first suspension frame 10 is disposed at a 
predetermined position of the lower fixed portion 13 of 
the metal mould. Then, a left movable portion 14 and 
the right movable portion 15 of the metal mould are 
placed on the first suspension frame 10, and a second 
suspension frame 10 is disposed at a predetermined 
position over the left movable portion 14 and the right 
movable portion 15 of the metal mould. Finally, the 
upper movable portion 16 of the metal mould is placed 
on the second suspension frame 10. In this way, the two 
suspension frames 10. 10 have been received into the 
metal mould, the four elongate flexible metal members 4 
are arranged in a manner which is the same as shown 
in Fig. 3a. 

Subsequently, an amount of resin and another 
amount of resin are introduced into the space 3b and 
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space 1c respectively through passage ways 16a and 
16b. After the resins in the space 3b and 1c have been 
hardened, the lens holder 1 and the base block 3 are 
thus formed and completed. Finally, the left movable 
portion 14 of the metal mould is slidden leftwardly, and 
the right movable portion 15 of the metal mould is slid- 
den rightwardly, the metal mould can thus be dissem- 
bled. 

Since the lens holder 1 and the base block 3 are 
integrally formed with the tour elongate flexible metal 
members 4 by fixing in advance the four elongate flexi- 
ble metal members 4 in the frame structure 12, it is not 
necessary to individually fix the four elongate flexible 
metal members 4 on to the lens holder 1 and the base 
block 3. Therefore, it is able to avoid any possible injury 
or damage to the four elongate flexible metal members 
4 during the manufacturing of an objective lens driving 
device, thus simplifying the manufacturing process and 
improving the connection strength of the four elongate 
flexible metal members 4 with the lens holder 1 and the 
base block 3. 

After the lens holder 1 and the base block 3 have 
been formed integrally with the four elongate flexible 
metal members 4 as shown in Fig. 5, the objective lens 
2 is attached in the hole 1a of the lens holder 1 . the coil 
unit 6 is fixed in the hole 1 b of the lens holder 1 . and the 
four adhesive/resilient members 5 are forced into the 
four recess portions 3a. In detail, the coil unit 6 is 
inserted downwardly from above into the hole 1 b in a 
manner such that it can get in contact with connecting 
portions 4a. Meanwhile, the connecting terminals 6c of 
the coil unit 6 are caused to engage with the connecting 
portions 4a, thus completing the attachment of the coil 
unit 6 in the lens holder 1 . With the use of such a struc- 
ture, it is understood that focusing coil 6a and tracking 
coils 6b may be attached to a lens driving device in a 
greatly simplified manner as compared with the prior art 
shown in Figs. 1 0 and 1 1 . 

Afterwards, all of the connecting portions 1 1 are cut 
off so as to be removed from the frame member 1 2, the 
base block 3 is fixed onto the actuator base 7 holding a 
magnetic circuit formed in advance. Finally, the actuator 
base 7. holding the lens holder 1 (including the objective 
lens 2) and the base block 3. is fixed on to the pickup 
body (not shown). 

With the use of the present invention, as shown in 
Fig. 3a. it is allowed to attach the objective lens 3 and 
the coil unit 6 on to the lens holder 1 , to connect the 
respective terminals 6c of the coil unit 6 with the corre- 
sponding connecting portions 4a. and to attach the 
actuator base 7 onto the base block 3, all in a manner 
from above downwardly towards their respective prede- 
termined positions. Therefore, the process for the man- 
ufacturing of an objective lens driving device has been 
made easier than prior art. permitting an automation for 
the whole manufacturing process. 

When an automation is realized in man ufactu ring a 
kind of objective lens driving device as described above, 
it is possible for an elongate metal sheet to be continu- 
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ously formed into several suspension frames 10 which 
are then fed into predetermined positions as shown in 
Fig. 5. 

While the presently preferred embodiments of the 
5 this invention have been shown and described above, it 
is to be understood that these disclosures are for the 
purpose of illustration and that various changes and 
modifications may be made without departing from the 
scope of the invention as set forth in the appended 
io claims. 

Claims 

1. A lens driving device comprising a lens holder (1) 
15 for holding an objective lens (2) and a coil unit, 

both being floatingly supported by a base block (3) 
with a plurality of elongate flexible metal members 
(4). 

said plurality of elongate flexible metal members (4) 
so being disposed at predetermined positions with 
respect to the lens holder (1) and the base block 
(3). the lens holder (1) being integrally connected 
with one end of each elongate flexible metal mem- 
ber (4) and the base block (3) being integrally con- 
25 nected with the other end of each elongate flexible 
metal member (4). 

2. The lens driving device according to Claim 1 , fur- 
ther comprising an actuator base (7) connected to 

30 the base block (3) of the lens driving device. 

3. The lens driving device according to Claim 1 or 2, 
wherein the lens holder (1) is formed with a first 
hole (la) for receiving the objective lens (2) and a 

35 second hole (1b) for receiving the coil unit (6),' both 
of the first and second holes (1a, 1b) have their 
openings arranged such that the objective lens (2) 
and the coil unit (6) can be attached to the respec- 
tive holes (la. lb) with a movement in the direction 

to perpendicular to the length of the plurality of elon- 
gate flexible metal members (4). 

4. The lens driving device according to Claims 1, 2 or 
3. further comprising at one end of each elongate 

45 flexible metal member (4), an electric feeder portion 
(4a) for connecting with a terminal (6c) of the coil 
unit (6). each electric feeder portion (4a) disposed 
in the second hole (1b) to contact the respective 
terminal (6c) of the coil unit (6) by means of a solder 

so connection. 

5. The lens driving device according to any one of the 
Claims 1 to 4, wherein the actuator base (7) is pro- 
vided with a magnetic circuit for applying a mag- 

55 netic flux to the coil unit (6). 

6. The lens driving device comprising: 

a lens holder (1) for holding an objective lens 
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(2) and a coil unit (6). both being floatingly sup- 
ported by a base block (3) with a plurality of 
elongate flexible metal members (4). wherein 
electric current is supplied to the coil unit (6) 
through the plurality of elongate flexible metal 5 
members (4), 

wherein each of the elongate flexible metal mem- 
bers (4) has a connecting portion (4a) for connect- 
ing with the coil unit (6), the lens holder (1) has a 10 
lens receiving potion (la) and a coil unit receiving 
portion (lb) and is integrally formed with the 
respective ends of the elongate flexible metal mem- 
bers (4), and 

wherein the above connecting portions (4a) of the »5 
respective elongate flexible metal members (4) are 
positioned to be exposed near the coil unit (6) in the 
lens holder (1). 

7. The lens driving device according to Claim 6, so 
wherein each elongate flexible metal member (4) 
has a terminal positioned near the base block (3) 

for connecting with a connecting portion for supply- 
ing electric current to the driving coil unit (6). each 
of the terminals is exposed on the base block (3) 25 
which is integrally formed with the elongate flexible 
metal members (4). 

8. A method of manufacturing a lens driving device. 

the device including a lens holder (1 ) for holding an 30 
objective lens (2), a coil unit (6) and a base block (3) 
floatingly supporting the lens holder (1) through a 
plurality of elongate flexible metals members (4), 
said method comprising the steps of: 

35 

a) positioning a plurality of elongate flexible 
metal members (4) at the predetermined posi- 
tions with respect to the lens holder (1) and 
base block (3) which are to be formed: 

40 

b) forming the lens holder (1) integrally con- 
nected with one end of each elongate flexible 
metal member (4); 

c) forming the base block (3) integrally con- 45 
nected with the other end of each elongate flex- 
ible metal member (4); and 

d) attaching the objective lens (2) and the coil 
unit (6) in the lens holder (1). so 

9. A method of manufacturing a lens driving device, 
the device including a lens holder (1) tor holding an 
objective lens (2). a driving coil unit (6). and a base 
block floatingly supporting the lens holder (1) 55 
through a plurality of elongate flexible metal mem- 
bers (4). said method comprising the steps of: 

a) preparing two suspension frames (10) each 
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including a frame structure (12). two elongate 
flexible metal members (4). connecting por- 
tions (11) for connecting the frame structure 
(12) with the two elongate flexible metal mem- 
bers (4); 

b) positioning the two of the suspension frames 
(10) in a mutually parallel relationship with 
each other and positioning the resulting four 
elongate flexible metal members (4) at the pre- 
determined positions with respect to the lens 
holder (1) and the base block (3) which are to 
be formed; 

c) forming the lens holder (1) integrally con- 
nected with one end of each elongate flexWe 
metal member (4); 

d) forming the base block (3) integrally con- 
nected with the other end of each elongate flex- 
ible metal member (4): 

e) attaching the objective lens (2) and the coil 
unit (6) in the lens holder: and 

f) connecting the base block (3) with an actua- 
tor base (7) to form the lens driving device. 

10. A method according to Claim 9. wherein the lens 
holder is formed with a first hole (la) for receiving 
the objective lens (2) and a second hole (1b) for 
receiving the coil unit (6), both of the first and sec- 
ond holes (1a, 1b) have their openings arranged 
such that the objective lens (2) and the coil unit (6) 
are attachable to their respective holes by a move- 
ment in the direction perpendicular to the length of 
the plurality of elongate flexible metal members (4). 

11. A method according to Claim 10. further compris- 
ing: 

providing, at one end of each elongate flexible 
metal member (4), an electric feeder portion 
(4a) for connecting with a terminal (6c) of the 
coil unit (6): 

positioning each electric feeder portion (4a) in 
the above second hole (lb): 

attaching the coil unit (6) in the above second 
hole to render each terminal (6c) of the coil unit 
(6) in contact with a corresponding electric 
feeder portion; 

connecting each terminal (6c) of the coil unit 
with a corresponding electric feeder portion 
(4a) by means of soldering. 

12. A method according to any one of the Claims 9 to 
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1 1 , wherein the actuator base (7) is provided with a 
magnetic circuit (8) for applying a magnetic flux to 
the coil unit (6). 
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